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Dear Editor,

A 34-year-old woman, primigravid underwent amniocentesis at
18 weeks of gestation because of advanced maternal age. Amnio-
centesis revealed a karyotype of 47,XY,+mar[8]/46,XY[16]. Among
24 colonies of cultured amniocytes, eight colonies had a karyotype
of 47,XY,+mar, while the rest 16 colonies had a karyotype of 46,XY.
The small supernumerary marker chromosome (sSMC) was bisa-
tellited (Fig. 1). The parental karyotypes were normal. Array
comparative genomic hybridization (aCGH) analysis on the DNA
extracted from cultured amniocytes by Roche ISCA Plus Cytogenetic
Array (Roche NimbleGen, Madison, WI, USA) revealed no genomic
imbalance. Metaphase fluorescence in situ hybridization (FISH)
analysis using the Acro p-arm DNA FISH probe (Abbott, Abbott Park,
IL, USA) and the CEP13/21 FISH probe (Cytocell Inc, Adderbury,
Oxfordshire, UK) revealed a result of +mar .ish der(13/21)(D13/
21Z1+, acro-p++)[2/20], indicating that the sSMC was derived
from chromosome 13/21 (Fig. 2). The Acro p-arm DNA FISH probe is
designed in spectrum orange fluorophore to hybridize to the p12-
p13 region of the acrocentric chromosomes 13, 14, 15, 21 and 22.
The CEP13/21 FISH probe is designed in spectrum fluorescein

isothiocyanate (FITC) (green) fluorophore to hybridize to the D13/
21Z1 region. Polymorphic DNA marker analysis on the DNA
extracted from cultured amniocytes by quantitative fluorescent
polymerase chain reaction (QF-PCR) using the informative marker
of D21516 (21q11.2) showed two alleles with a ratio of 1.8:1 in the
proband comparing with the ratio 1:1 in the normal control (Fig. 3),
indicating the sSMC was derived from chromosome 21. Prenatal
ultrasound findings were unremarkable. The parents elected to
continue the pregnancy, and a 3060-g phenotypically normal male
baby was delivered uneventfully at 39 weeks of gestation. Cyto-
genetic analysis of cord blood revealed a karyotype of 47,XY,+mar
[23]/46,XY[17].

An sSMC is a small supernumerary marker chromosome that is
equal in size or smaller than a chromosome 20 and cannot be
characterized by conventional cytogenetics [1—3]. sSSMCs occur in
0.044% of newborn infants and in 0.075% of prenatal cases [1,3,4].
About 70% of sSMCs are caused by a de novo event [5], about 70% of
sSMCs are derived from acrocentric chromosomes [1,6], and about
70% cases of de novo sSMCs are associated with no phenotypic
abnormalities [4]. In a study of 112 sSMCs with FISH results, Crolla
et al. [7] found sSMC(15) in 34.8%, sSSMC(13/21) in 12.5%, sSSMC(14)
in 11.6% and sSMC(22) in 8.9%. Crolla et al. [7] suggested that an
sSMC derived from an acrocentric chromosome carries a 7% risk of
phenotypic abnormalities. We previously reported prenatal diag-
nosis and molecular cytogenetic characterization of sSMCs derived
from acrocentric chromosomes such as 15, 21 and 22 [8—10]. Here,

* Corresponding author. Department of Obstetrics and Gynecology, MacKay Memorial Hospital, 92, Section 2, Chung-Shan North Road, Taipei 10449, Taiwan. Fax: +886 2

25433642, +886 2 25232448.
E-mail address: cpc_mmh@yahoo.com (C.-P. Chen).

http://dx.doi.org/10.1016/j.tjog.2017.05.006

1028-4559/© 2017 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:cpc_mmh@yahoo.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.tjog.2017.05.006&domain=pdf
www.sciencedirect.com/science/journal/10284559
http://www.tjog-online.com
http://dx.doi.org/10.1016/j.tjog.2017.05.006
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1016/j.tjog.2017.05.006
http://dx.doi.org/10.1016/j.tjog.2017.05.006

C.-P. Chen et al. / Taiwanese Journal of Obstetrics & Gynecology 56 (2017) 566—568 567
& ,9?:)3 My A ! ,y
} \F : 3 % a Q *
A [
\ - & 4&
¢ & i &
1 2 3 4 A 5
P Y -
= “ "\ ... v : Y 1
g 3 I}: A ¥ £ Q 4Y f X ’B !‘ m R
} Ly % iyt we g4
< v g e (%) v ‘ [ A
’ 6 , 7 8 9 10 1 12
3 é 3 £ . ¢ 5 E 2 97 -
N5 > '”“ & W E & ? ¢ Q
13 14 15 16 17 18
%
A i N > q
g8 3¢ < % ¢ & §
19 20 mar 21 22 X Y
Fig. 1. A karyotype of 47,XY,+mar. mar = marker chromosome.
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Fig. 2. (A) Fluorescence in situ hybridization (FISH) analysis using the Acro p-arm DNA FISH probe designed in spectrum orange fluorophore to hybridize to the p12-p13 region of
the acrocentric chromosomes 13, 14, 15, 21 and 22 and the CEP13/21 FISH probe designed in spectrum fluorescein isothiocyanate (FITC) (green) fluorophore to hybridize to the D13/
21Z1 region shows two red signals and one green signal in the marker chromosome (arrow), indicating a bisatellited marker chromosome derived from chromosome 13/21. (B) The
ideogram shows the labeling colors and locations of the FISH probes of Acro p-arm probe (orange) and CEP13/21 probe (green).

we additionally reported prenatal diagnosis and molecular cyto-
genetic characterization of an sSSMC(21) by the FISH probe of CEP13/
21 and polymorphic DNA marker analysis by QF-PCR. We previ-
ously reported prenatal diagnosis of an sSSMC(21) by the FISH probe
of CEP13/21 and SALSA multiplex ligation-dependent probe
amplification (MLPA) P181 with a duplication of the 21q11.2
segment containing the STCH and SAMSNI1 genes. In this

presentation, following a positive identification of sSMC(13/21) by
the CEP13/21 (D13Z1/D21Z1) FISH probe, we used an alternative
method of polymorphic DNA marker analysis for differential diag-
nosis of an sSMC(21) by choosing an informative marker of D21516
(21q11.2). Our demonstration provides evidence for the usefulness
of QF-PCR assay in rapid identification of an sSMC derived from
chromosome 21.
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Fig. 3. Polymorphic DNA marker analysis on the DNA extracted from cultured amniocytes using the informative marker of D21516 (21q11.2) shows two alleles with a ratio of 1.8:1
in the proband comparing with the ratio 1:1 in the normal control, indicating the marker chromosome is derived from chromosome 21.

Conflicts of interest

The authors have no conflicts of interest relevant to this article.

Acknowledgements

This work was supported by research grants MOST-104-2314-B-
195-009 and MOST-105-2314-B-195-012 from the Ministry of Sci-
ence and Technology and MMH-E-105-04 from MacKay Memorial
Hospital, Taipei, Taiwan.

References

[1] Liehr T, Claussen U, Starke H. Small supernumerary marker chromosomes
(sSMC) in humans. Cytogenet Genome Res 2004;107:55—67.

[2] Liehr T, Mrasek K, Weise A, Dufke A, Rodriguez L, Martinez Guardia N, et al.
Small supernumerary marker chromosomes — progress towards a genotype-
phenotype correlation. Cytogenet Genome Res 2006;112:23—34.

[3] Liehr T. Characterization of prenatally assessed de novo small supernumerary
marker chromosomes by molecular cytogenetics. Methods Mol Biol 2008;444:
27-38.

[4] Liehr T, Ewers E, Kosyakova N, Klaschka V, Rietz F, Wagner R, et al. Handling
small supernumerary marker chromosomes in prenatal diagnostics. Expert
Rev Mol Diagn 2009;9:317—24.

Liehr T, Weise A. Frequency of small supernumerary marker chromosomes in

prenatal, newborn, developmentally retarded and infertility diagnostics. Int ]

Mol Med 2007;19:719-31.

Viersbach R, Engels H, Gamerdinger U, Hansmann M. Delineation of super-

numerary marker chromosomes in 38 patients. Am ] Med Genet 1998;76:

351-8.

Crolla JA, Youings SA, Ennis S, Jacobs PA. Supernumerary marker chromo-

somes in man: parental origin, mosaicism and maternal age revisited. Eur ]

Hum Genet 2005;13:154—60.

Chen C-P, Lin C-C, Ko T-M, Tsai F-], Chern S-R, Lee C-C, et al. Prenatal diagnosis

and molecular cytogenetic characterization of a small supernumerary marker

chromosome derived from chromosome 21. Taiwan ] Obstet Gynecol 2010;49:

377-80.

Chen C-P, Lin C-C, Su Y-N, Tsai F-J, Chern S-R, Lee C-C, et al. Prenatal diagnosis

and molecular cytogenetic characterization of a small supernumerary marker

chromosome derived from chromosome 22. Taiwan ] Obstet Gynecol 2010;49:

381—4.

[10] Chen C-P, Chen M, Su Y-N, Chern S-R, Wu P-C, Chang S-P, et al. Prenatal
diagnosis and molecular cytogenetic characterization of mosaicism for a small
supernumerary marker chromosome derived from chromosome 15. Taiwan ]
Obstet Gynecol 2014;53:129-32.

[5

[6

[7

(8

[9


http://refhub.elsevier.com/S1028-4559(17)30160-2/sref1
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref1
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref1
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref2
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref2
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref2
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref2
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref2
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref3
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref3
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref3
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref3
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref4
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref4
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref4
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref4
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref5
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref5
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref5
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref5
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref6
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref6
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref6
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref6
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref7
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref7
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref7
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref7
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref8
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref8
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref8
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref8
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref8
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref9
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref9
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref9
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref9
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref9
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref10
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref10
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref10
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref10
http://refhub.elsevier.com/S1028-4559(17)30160-2/sref10

	Prenatal diagnosis and molecular cytogenetic characterization of mosaicism for a small supernumerary marker chromosome deri ...
	Conflicts of interest
	Acknowledgements
	References


